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Abstract: Vegetable insulating oil is easy to oxidate during operation and it will affect the service life of transform-
er. In this study, 2, 6-di-tert-butyl-p-cresol (BHT) was chosen as antioxidant, and the characteristic parameters of
the vegetable insulating oil were compared by the ageing tests. The effect of BHT antioxidant was analyzed by
measuring the acid value, peroxide value, and moisture content. The effect of BTH antioxidant on the insulating
properties was studied by detecting the dielectric loss factor, breakdown voltage, and FDS curves. The results show
that BHT antioxidant can effectively improve the dielectric constant of vegetable insulating oil. Through the molec-
ular formula analysis on the reaction mechanism between BHT reagent and unsaturated oil in natural ester insulat-
ing oil, the oxidation resistance process of BHT in natural ester insulating oil can be reflected more intuitively.
When the addition amount of BHT is 0.20%, it has a better effect on improving the insulation performance of vege-
table insulating oil.
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Fig.1 Acid value curves of oil samples with different

addition amount of BHT under different ageing days
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Fig.2 Peroxide value curves of oil samples with different

addition amount of BHT under different ageing days
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Tab.1 Morsture content of the oil samples
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Fig.3 Moisture content curves of oil samples with
different addition amount of

BHT under different ageing days
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Tab.2 Comparison of electrical properties between

mineral oil and vegetable oil
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Fig.4 Breakdown voltage curves of oil samples with
different addition amount of

BHT under different ageing days

TE2AL G W32 B 5 E A R 2 iR GE T B, 1] BHT i
INE2H 0.20% F10.40% (1) 38 A% o 7 FL R AE > 24k
AR N BN G218, IR I BHT $t 40 57 AT 38 T+
W 2 AE 240 JE I o 7 HL 5 1 BHT WS I
0.40% 3 o5 77 fLUE EE BHT I8 N5 0.20% i
FEAS, Ut DIV It 22 1 BHT #7048 A0 77 2 B AR A 4
“da g i o L R . DR, ANRARCME BRI X L R
WL, BHT B NN 0.20% Hh & .
3 Sh5ihe

T W) 46 25 vh 2 A6 TR 0 R 7 BR TR 55 A
TELFN I 7 TR 25 (4], 3 2L ANV R T 7 R ik AT 1 A 12k
ANV VIRE I R s T 2 W2, IR DT
TR AN A e [ XU ) I R v ) B s M T
B E S R, AR ) AL IS 7 R 1 51 R
B B, SR 5 28 0 B ) 4% 3 A 2K 1k R A T B 2 0y i
FONIK SR R A SR RS . DOl R (7 T3
R CH,, 0 R, 5 A S B R 51 R B B, W R
AN RN LR 55 321 1) Cy C, AL () —CH,— 32 A Bt 22— A
AT MRy T RN RN R A N H
51 R BB S At DR IE 2 B T A A 48 2
FHAELE AN T 7 R ik ], & SO Y 4 2t A e
B2, R A T BHT /E N BUAALT, 7T 1R 2k &
AT E R RALEE 1 o HE JFE A R
NEWI TR » [ R FE W] 6 BT

RCH,CH=CHR+0,—RCH=CH=CHR+HOO-
Els5 SHEREMNLEIEDENSILMER
Fig.5 The initiation process of chain during the

oxidation of oil acid

OH o-
(H,0),C C(CH,), H,0),C C(CH,),
EE—
X
RC-H=CH=CHR RCH,CH=CHR
CH, CH,

6 BHTHIERRREIE
Fig.6 Reduction process of BHT

A A9 248 25 3o 7 SR A 2 o S SO 1) W T 5 3 i
o T AR RE R AR AL, WS B AL R S A
PERE B AR A 5 O B R o Oy FE AR AR A 4 i 7E L
o A A E O AR AR, AT AT 43 ) R AR
BHT i Ja WY 4 % 1647 7 FDS Wl & .



BEHR 2021,54(1)

T VEAE 2,6- T T T 0f AR T 4 AL 48 it 48 25 1 R Y ST 11

3.1 NN BHT BB 448 25 0 A0 9 BB 1 &E

XTSI BHT A A847 246 2 it 54T FDS A0, B 72
AT R R A 4 S A FRL PR BRI AR A A, S5 R
WE7HiR.

4.5

—B— K&
—— ZH7d

4.0
35
W

3.01 ¢

2.5

f/Hz

107
-8 K&
< #h7d
-0- Z414d
—*— #21d

10009

10 SRgd

%
10

104

0% T T T T T T 1
10 10° 102 10" 10° 10' 10% 10°
f/Hz

(b)Fi L KR
7 NI BHT BIEHTE
FEZURE THIFDSMELER
Fig.7 FDS measuring results of vegetable oil under

different ageing days before adding BHT
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